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In the title compound, C19H22N2O4, the six-membered cyclo- 
hexenone ring of the chromene unit adopts an envelope 
conformation, with the dimethyl-substituted C atom as the 
flap, while the pyran ring has a boat conformation. These two 
mean planes are inclined to one another by 6.65 (13)° -The 
benzene ring is normal to the 4//-chromene moiety mean 
plane, making a dihedral angle of 89.18 (5)°. The methylamine 
and nitro groups are slightly twisted from the chromene 
moiety mean plane, with torsion angles C— N— C— O = 
1.70(18) and O-N-C-C = 0.15(18)°. The molecular 
structure is characterized by an intramolecular N— H- ■ O 
hydrogen bond, which generates an S(6) ring motif. In the 
crystal, molecules are linked via pairs of weak C— H- ■ O 
hydrogen bonds, forming inversion dimers. These dimers are 
connected by further C— H- ■ O hydrogen bonds, forming 
sheets lying parallel to (101). 

Related literature 

For the biological and pharmacological properties of chro- 
menes and their derivatives, see: Zonouzi et al. (2013). For 
related structures, see: Narayanan et al. (2013); Inglebert et al. 
(2014). 




NO2 



Experimental 

Crystal data 

Ci,H22N204 

M, = 342.39 
Monoclinic, P2i/c 
a = 9.4373 (5) A 
b = 15.8487 (8) A 
c = 12.1414 (6) A 
= 105.122 (1)° 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2008) 
r„,i„ = 0.968, r„,.„ = 0.968 



Refinement 

R[F^ > 2a{F^)] = 0.041 

wR(F^) = 0.129 

S = 1.04 

4023 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1753.09 (15) A" 
Z = 4 

Mo Ka radiation 
II = 0.09 mm"' 
r = 293 K 

0.30 X 0.25 X 0.20 mm 



22747 measured reflections 
4023 independent reflections 
3290 reflections with / > 2cr(/) 
/?i„, = 0.022 



226 parameters 

H-atom parameters constrained 
Ap^.,^ = 0.24 e A"' 
Ap„i„ = -0.27 e A"' 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N1-H1-03 


0.86 


1.98 


2.6024 (15) 


129 


C5-H5-03' 


0.93 


2.58 


3.0685 (17) 


113 


ClO-HlOyl- ■ 04" 


0.96 


2.54 


3.4335 (19) 


154 


Symmetry codes: (i) — .v 


+ 1, -y, -z - 


h 1; (ii) ~x,y^ 


hi.-z-l-l. 





Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: SHELXL97 and PLATON (Spek, 2009). 



The authors are grateful to Dr Babu Varghese, SAIF, IIT, 
Chennai, India, for the X-ray intensity data collection. 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: SU2733). 
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7,7-Dimethyl-2-methylamino-4-(4-methylphenyl)-3-nitro-7,8-dihydro-4H- 
chromen-5(6H)-one 

S. Antony Inglebert, Jayabal Kamalraja, K. Sethusankar and Paramasivam T. Perumal 

1 . Comment 

4//-Chromene derivatives are important scaffolds in organic and medicinal chemistry. 4//-Chromene and their derivatives 
exhibit a wide spectrum of biological applications, such as antiallergic, anti-proliferative, anticancer, antibacterial, 
antiviral and potent apoptosis (Zonouzi et al, 2013). 

The title compound, Fig. 1, consists of a chromene unit connected to a toluene ring at Cll, a nitro group at C12, a 
methyl amine group at C13, dimethyl group at C16 and an oxygen atom at C18. The benzene ring (C1-C6) is normal to 
the mean plane of chromene unit (01/C11-C19) with a dihedral angle of 89.18 (5)°. The nitro and methylamine groups 
are inclined to the mean plane of chromene unit by 6.51 (8) and 5.42 (6)°, respectively. 

The six membered carbocyclic ring (C14-C19) of the chromene moiety adopts an envelope conformation with atom 
C16 as the flap: puckering amplitude (Q) = 0.4584 {\5)k,e= 58.54 (17)> = 120.3 (2)°. Atom C16 deviates by 
0.3234 (15) A from the mean plane passing through the rest of the ring atoms. This conformation is similar to that in 
related structures (Narayanan et al., 2013; Inglebert et al, 2014). 

The amine group nitrogen atoms, Nl andN2, deviate by -0.2044 (11) and -0.1338 (11) A from the mean plane of the 
chromene moiety. The methyl amine group attached to C13 is coplanar with the chromene moiety as indicated by the 
torsion angle C8-N1-C13-01 = 1.70 (18)°. The nitro group is also coplanar to the chromene moiety mean plane, as 
indicated by the torsion angles C13-C12-N2-03 = 0.15 (18)° and C11-C12-N2-04 = -4.82 (16)°. The molecular 
structure is characterized by an intramolecular N — H - O hydrogen bond, generates an S(6) ring motif (Fig. 1 and Table 
1). 

In the crystal, molecules are linked via pairs of C — H---0 hydrogen bonds forming inversion dimers (Fig. 2 and Table 
1). These dimers are connected by fijrther C-H— O hydrogen bonds forming sheets lying parallel to (10-1) [Table 1 and 
Fig. 2]. The nitro atom 03 is involved in both intra- and inter-molecular hydrogen bonding, having a bifurcated character. 

2. Experimental 

A solution of 4-methylbenzaldehyde (1.0 mmol), 5,5-dimethylcyclohexane-l,3-dione (1.0 mmol), NMSM (1.0 mmol), 
and piperidine (0.2 equiv) in ethanol (2 ml) was stirred for 3.5 h. After the reaction was complete, as indicated by TLC, 
the product was filtered and washed with 2 ml of ethanol, to remove the excess base and other impurities. Finally, the 
product was recrystallized from ethanol yielding colourless block-like crystals. 

3. Refinement 

H atoms were placed in idealized positions and allowed to ride on the parent atoms: N-H = 0.86 A, and C — = 0.93, 
0.96 and 0.97 A for aromatic, methyl and methylene H atoms, respectively, with U^(R)= 1.5 C/eq(C-methyl) and = 
1.2Ueq(C,N) for other H atoms. 
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Figure 1 

A view of the molecular structure of the title molecule, with atom labelling. Displacement ellipsoids are drawn at the 30% 
probability level. The intramolecular hydrogen bond is shown as a dashed line (see Table 1 for details). 
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Figure 2 

The crystal packing of the title compound viewed along the c axis. Hydrogen bonds are shown as dashed lines (see Table 
1 for details; H atoms not involved in hydrogen bonding have been omitted for clarity). 



7,7-Dimethyl-2-methylamino-4-(4-methylphenyl)-3-nitro-7,8-dihydro-4H-chromen-5(6H) 



one 



Crystal data 

C19H22N2O4 
M,. = 342.39 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
0 = 9.4373 (5) A 
^= 15.8487 (8) A 
c= 12.1414 (6) A 
yff= 105.122 (1)° 
V= 1753.09 (15) A' 
Z = 4 

Data collection 

Bruker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
(o and (p scan 

Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
r^.n = 0.968, r^ax = 0.968 



F(000) = 728 

Z)x= 1.297 Mgm-3 

Mo Ka radiafion, 1 = 0.71073 A 

Cell parameters from 4023 reflections 

(9 = 2.2-27.5° 

/u = 0.09 mm ' 

r=293 K 

Block, colourless 

0.30 X 0.25 X 0.20 mm 



221 Al measured reflections 
4023 independent reflections 
3290 reflections with / > 2a(I) 
Rm = 0.022 

^max 27.5 , ^niin 2.2 

A = -12^12 
/c= -20^20 
/ = -15^15 



Refinement 

Refinement on 

Least-squares matrix: full 

i?[P>2o-(7^)] =0.041 

M'i?(7^) = 0.129 

5= 1.04 

4023 reflections 

226 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[(72(7^„2-) + (o.0725P)2 + 0.3328P] 

where P = (F,^ + 2F,^)/3 

(A/,T)„,ax< 0.001 

A/)„ax = 0.24 e A-3 
Apm,n = -0.27 e A-3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > (t{F^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


Z 




CI 


0.35586 (16) 


0.13090 (10) 


0.09850 (12) 


0.0483 (3) 


C2 


0.26190 (17) 


0.06267 (10) 


0.06696 (12) 


0.0482 (3) 


H2 


0.2468 


0.0401 


-0.0059 


0.058* 


C3 


0.19010 (15) 


0.02757 (8) 


0.14194 (11) 


0.0415 (3) 


H3 


0.1263 


-0.0175 


0.1184 


0.050* 


C4 


0.21229 (13) 


0.05885 (7) 


0.25161 (10) 


0.0337 (3) 


C5 


0.30488 (14) 


0.12771 (8) 


0.28302 (11) 


0.0396 (3) 


H5 


0.3197 


0.1505 


0.3557 


0.047* 


C6 


0.37535 (15) 


0.16289 (9) 


0.20772 (12) 


0.0458 (3) 


H6 


0.4371 


0.2089 


0.2307 


0.055* 


C7 


^.Mll (2) 


0.16838 (15) 


0.01843 (17) 


0.07S7 (6) 


H7A 


0.4967 


0.2146 


0.0554 


0.118* 


H7B 


0.3679 


0.1883 


-0.0492 


0.118* 


H7C 


0.4987 


0.1261 


-0.0018 


0.118* 


C8 


0.41028 (17) 


0.05680 (10) 


0.74565 (12) 


0.0526 (4) 


H8A 


0.4903 


0.0313 


0.8011 


0.079* 


H8B 


0.3235 


0.0552 


0.7728 


0.079* 


H8C 


0.4343 


0.1143 


0.7336 


0.079* 


C9 


-0.19570 (18) 


0.30022 (10) 


0.45333 (15) 


0.0582 (4) 


H9A 


-0.2572 


0.2675 


0.4889 


0.087* 


H9B 


-0.2558 


0.3308 


0.3899 


0.087* 


H9C 


-0.1388 


0.3392 


0.5077 


0.087* 


CIO 


0.00622 (16) 


0.29312(9) 


0.35491 (13) 


0.0492 (3) 


HlOA 


-0.0532 


0.3238 


0.2913 


0.074* 


HlOB 


0.0708 


0.2559 


0.3287 


0.074* 


HIOC 


0.0632 


0.3320 


0.4094 


0.074* 


Cll 


0.13852 (13) 


0.01918 (7) 


0.33750 (10) 


0.0339 (3) 


Hll 


0.0773 


-0.0281 


0.3006 


0.041* 


C12 


0.24902 (13) 


-0.01314(7) 


0.44158 (10) 


0.0343 (3) 


C13 


0.28241 (13) 


0.02932 (8) 


0.54548 (10) 


0.0352 (3) 


C14 


0.08036 (14) 


0.12100 (8) 


0.47489 (10) 


0.0362 (3) 


C15 


0.00113 (15) 


0.19200 (9) 


0.51285 (11) 


0.0425 (3) 


H15A 


0.0718 


0.2298 


0.5609 


0.051* 


H15B 


-0.0615 


0.1699 


0.5580 


0.051* 


C16 


-0.09273 (14) 


0.24144 (8) 


0.41109(12) 


0.0406 (3) 


C17 


-0.18292 (14) 


0.17886 (9) 


0.32523 (12) 


0.0440 (3) 


H17A 


-0.2584 


0.1552 


0.3570 


0.053* 
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HI ID 








A AC1 * 

0.0^3^ 




— o.oy /zu (13) 


A 1 AT /I A /0\ 

0.10/49 (o) 


A AOO O / 1 1 \ 

O.zyzzo (11) 


A A1 O O /I \ 

0.03oo (3) 




U.U4zz3 (13) 


A A01 TO /C>\ 

0.0o3zz (6) 


U.3/3oo (10) 


A A'2 A A f1\ 

0.0344 (3) 


Nl 


U. 36424 (Iz) 


A A1 A/CA /n\ 

u.oiuoy (/) 


A /ClOO tew 

0.0366Z (y) 


A Ayl 1 A /"3^ 

0.0410 (3) 




\J.'-rjy\j 


\J.\JJZ.\J 




0 04Q* 
\j.\j'-Ty 


N2 


0.32677 (12) 


-0.08485 (7) 


0.42859 (9) 


0.0378 (2) 


01 


0.20515 (10) 


0.09898 (6) 


0.55876 (7) 


0.0424 (2) 


02 


-0.14135 (11) 


0.06874 (7) 


0.20344 (9) 


0.0559 (3) 


03 


0.42802 (11) 


-0.11268 (6) 


0.51012(9) 


0.0484 (3) 


04 


0.29464 (12) 


-0.12159(6) 


0.33498 (9) 


0.0508 (3) 



Atomic displacement parameters (A^) 





r n 1 


u 




jjii 


T Til 


T 791 

jjii 


CI 


0.0473 (7) 


0.0549 (8) 


0.0458 (8) 


0.0037 (6) 


0.0177 (6) 


0.0092 (6) 


C2 


0.0579 (8) 


0.0548 (8) 


0.0333 (7) 


0.0044 (7) 


0.0147 (6) 


-0.0007 (6) 


C3 


0.0481 (7) 


0.0391 (7) 


0.0363 (6) 


-0.0009 (6) 


0.0092 (5) 


-0.0022 (5) 


C4 


0.0342 (6) 


0.0340 (6) 


0.0318(6) 


0.0034 (5) 


0.0068 (5) 


0.0018 (5) 


C5 


0.0397 (6) 


0.0417 (7) 


0.0356 (6) 


-0.0020 (5) 


0.0069 (5) 


-0.0031 (5) 


C6 


0.0415 (7) 


0.0446 (7) 


0.0511 (8) 


-0.0053 (6) 


0.0116(6) 


0.0026 (6) 


C7 


0.0853 (13) 


0.0951 (15) 


0.0681 (12) 


-0.0151 (11) 


0.0421 (10) 


0.0092(11) 


C8 


0.0526 (8) 


0.0620 (9) 


0.0371 (7) 


0.0013 (7) 


0.0007 (6) 


-0.0017 (6) 


C9 


0.0604 (9) 


0.0534 (9) 


0.0656 (10) 


0.0194 (7) 


0.0253 (8) 


0.0050 (7) 


CIO 


0.0491 (7) 


0.0431 (7) 


0.0560 (8) 


-0.0010(6) 


0.0147 (6) 


0.0081 (6) 


Cll 


0.0356 (6) 


0.0322 (6) 


0.0327 (6) 


-0.0009 (5) 


0.0069 (5) 


-0.0008 (5) 


C12 


0.0359 (6) 


0.0323 (6) 


0.0345 (6) 


0.0006 (5) 


0.0088 (5) 


0.0033 (5) 


C13 


0.0361 (6) 


0.0335 (6) 


0.0357 (6) 


-0.0007 (5) 


0.0090 (5) 


0.0055 (5) 


C14 


0.0377 (6) 


0.0375 (6) 


0.0335 (6) 


0.0027 (5) 


0.0093 (5) 


0.0055 (5) 


C15 


0.0492 (7) 


0.0432 (7) 


0.0375 (7) 


0.0078 (6) 


0.0153 (6) 


0.0012 (5) 


C16 


0.0398 (6) 


0.0398 (7) 


0.0445 (7) 


0.0063 (5) 


0.0150 (6) 


0.0048 (5) 


C17 


0.0321 (6) 


0.0491 (7) 


0.0505 (8) 


0.0038 (5) 


0.0102 (5) 


0.0068 (6) 


C18 


0.0337 (6) 


0.0440 (7) 


0.0382 (7) 


-0.0030 (5) 


0.0085 (5) 


0.0040 (5) 


C19 


0.0336 (6) 


0.0360 (6) 


0.0338 (6) 


0.0007 (5) 


0.0090 (5) 


0.0030 (5) 


Nl 


0.0419 (6) 


0.0427 (6) 


0.0350 (6) 


0.0037 (5) 


0.0041 (4) 


0.0041 (4) 


N2 


0.0374 (5) 


0.0354 (5) 


0.0412 (6) 


0.0004 (4) 


0.0112 (4) 


0.0036 (4) 


01 


0.0480 (5) 


0.0411 (5) 


0.0337 (5) 


0.0089 (4) 


0.0027 (4) 


-0.0012 (4) 


02 


0.0455 (5) 


0.0683 (7) 


0.0460 (6) 


0.0028 (5) 


-0.0020 (4) 


-0.0096 (5) 


03 


0.0470 (5) 


0.0467 (5) 


0.0485 (6) 


0.0123 (4) 


0.0070 (4) 


0.0074 (4) 


04 


0.0571 (6) 


0.0454 (5) 


0.0479 (6) 


0.0059 (4) 


0.0099 (5) 


-0.0100 (4) 



Geometric parameters (A, °) 



CI— C6 


1.386(2) 


CIO— HlOB 


0.9600 


CI— C2 


1.387 (2) 


CIO— HIOC 


0.9600 


CI— C7 


1.509 (2) 


Cll— C 12 


1.5030 (17) 


C2— C3 


1.3854(19) 


Cll— C19 


1.5034(17) 


C2— H2 


0.9300 


Cll— HI 1 


0.9800 


C3— C4 


1.3846 (17) 


C12— N2 


1.3840(16) 


C3— H3 


0.9300 


C12— C13 


1.3915(17) 


C4— C5 


1.3879(18) 


C13— Nl 


1.3141 (16) 
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A 1 1 

C4 — C 1 1 


1.5318 (16) 


C13 — Ol 


1.3557 (15) 


C5 — C6 


1.3806 (19) 


C14 — C19 


1.3275 (17) 


C5 — ^H5 


0.9300 


C14 — Ol 


1.3857 (15) 


TT^ 

Co — ^H6 


A ATAA 

0.9300 


C14 — C15 


1 /I OA 1 /I 0\ 

1.4891 (18) 


Li — H7A 


0.9600 


C 1 5 — C 1 6 


1.5342 (18) 


C7 — H7B 


0.9600 


C15 — H15A 


A A^TAA 

0.9700 


L7 — H7C 


A A^AA 

0.9600 


C TT1 CT> 

C15 — H15B 


A AT AA 

0.9700 


Co — N 1 


1.4528 (18) 


C16 — C17 


1.527 (2) 


O T TO A 

Co — Ho A 


A A^AA 

0.9600 


C 1 7 — C 1 8 


1 C A /I /I A\ 

1.5043 (19) 


/^O TTOT5 

Co — HoB 


A A^AA 

0.9600 


TT1TA 

C17 — H17A 


A ATAA 

0.9700 


C8 — H8C 


0.9600 


^ 1 T TT1 'TT^ 

C17 — ^H17B 


A A'TAA 

0.9700 


C9— C16 


1.5281 (19) 


C18— 02 


1.2165 (16) 


C9— H9A 


0.9600 


C18— C19 


1.4767(17) 


L9 — H9B 


0.9600 


XT1 TT1 

JNl — ^Hl 


A O^AA 

0.8600 


C9 — H9C 


0.9600 


N2 — 04 


1.2421 (14) 


CIO — C16 


1 C^AA /I A\ 

1.5299 (19) 


N2 — 03 


1.2626 (14) 


1 {\ TT1AA 

CIO — HlOA 


A AZI^AA 

0.9600 






Co — CI — C2 


117.69 (13) 


C19 — Cll — C4 


1 A A O /' /1 A\ 

109.86 (10) 


Co — CI — C7 


120.63 (15) 


1 TT11 

Clz — Cll — ^Hll 


1 AO T 

108.7 


C2 — CI — C7 


121.66 (15) 


/"^ 1 A 1 1 TT1 1 

C19 — Cll — Hll 


1 AO n 

108.7 


C3 — C2 — CI 


121.24 (13) 


/~^A 1 1 TT1 1 

C4 — Cll — ^Hll 


1 AO n 

108.7 


C3 — C2 — H2 


119.4 


N2 — C12 — C13 


119.94 (11) 


CI — Cz — ^Hz 


1 1 A ,1 

119.4 


Nz — Clz — Cll 


117.14 (11) 


/"'yl r^i 

C4 — C3 — Cz 


IzO. l5 (13J 


r^\i /^i'> 

C 1 3 — C 1 z — C 1 1 


Izz. /4 (11) 


C4 — C3 — Hi 


1 1 A ^ 

119.6 


Nl — C13 — (Jl 


1 1 'I AC / 1 1 \ 

llz.05 (11) 


/^'l TTO 

C2 — C3 — H3 


119.6 


Nl — C13 — C12 


in AC /i-^x 

127.95 (12) 


C3 — C4 — C5 


118.18 (12) 


Ol — C13 — C12 


1 OA AA / 1 1 \ 

120.00 (11) 


C3 — C4 — Cll 


121.74 (11) 


C19 — C14 — Ol 


122.61 (11) 


C5 — C4 — Cll 


120.07 (11) 


C19 — C14 — C15 


126.15 (12) 


Co — C5 — C4 


120.87 (12) 


Ol — C14 — C15 


111 /'11\ 

111.22 (11) 


r^£. r^c TTc 

Co — C5 — ^H5 


1 1 A 

119.6 


/~11C /"'IZT 

C14 — C15 — C16 


111 C7 /I 1 \ 

111.57 (11) 


C4 — C5 — H5 


1 1 A ^ 

119.6 


C14 — C15 — H15A 


1 AA '> 

109.3 


C5 — C6 — CI 


121.27 (13) 


C16 — C15 — HI 5 A 


109.3 


C5 — C6 — H6 


119.4 


C14 — C15 — H15B 


109.3 


CI — Co — Ho 


1 1 A >l 

119.4 


^1 ^ 1 C TT1 CT^ 

C16 — C15 — H15B 


1 AA '> 

109.3 


Cl — C7 — H7A 


1 An c 

109.5 


TT1 C A 1 C TT1 CT^ 

H15A — C15 — H15B 


1 AO A 

108.0 


Cl — C7 — H7B 


109.5 


C17 — C16 — C9 


1 AA CO / 1 'IX 

109.58 (12) 


H7A — C7 — H7B 


109.5 


C17 — C16 — CIO 


1 AA O / 1 1 \ 

109.86 (11) 


Cl — C7 — H7C 


1 AA C 

109.5 


C9 — C16 — CIO 


1 AA OA /1 0\ 

109.80 (12) 


H7A — C7 — H7C 


1 AA C 

109.5 


C17 — C16 — C15 


1 AO /"I 1 \ 

108.66 (11) 


H7B — C7 — H7C 


109.5 


C9 — C16 — C15 


1AO AO /11\ 

108.98 (11) 


"KTI /~^0 TTO A 

Nl — C8 — H8A 


1 AA ^ 

109.5 


CIO — C16 — C15 


1 AA AC /I 1 \ 

109.95 (11) 


Nl — C8— H8B 


109.5 


C18— C17— C16 


115.30 (10) 


H8A— C8— H8B 


109.5 


C18— C17— H17A 


108.5 


Nl— C8— H8C 


109.5 


C16— C17— H17A 


108.5 


H8A— C8— H8C 


109.5 


C18— C17— H17B 


108.5 


H8B— C8— H8C 


109.5 


C16— C17— H17B 


108.5 


C16— C9— H9A 


109.5 


H17A— C17— H17B 


107.5 
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1 /~^r\ TTr\T> 


1 An c 

109.5 


02 — CI 8 — C19 




1 OA 1^/1 

120.16 (12) 


H9A — C9 — ^H9B 


109.5 


02 — C18 — C17 




122.13 (12) 


C16 — C9 — H9C 


1 A A c 

109.5 


C19 — C18 — C17 




1 1 T / 1 1 \ 

117.67 (11) 


H9A — C9 — ^H9C 


1 A A c 

109.5 


C14 — C19 — C18 




1 1 O T A /I 

118.79 (12) 


H9B — L9 — H9C 


1 A A C 

109.5 


C14 — C19 — Cll 




122.48 (11) 


Clo — CIO — HlOA 


109.5 


C18 — C19 — Cll 




110 /"A 

118.69 (11) 


1 ^ 1 A TT1 ATI 

Clo — CIO — HlOB 


1 AA C 

109.5 


C13 — Nl — C8 




124.91 (12) 


HlOA— CIO— HI OB 


109.5 


C13— Nl— HI 




117.5 


C16— CIO— HIOC 


109.5 


C8— Nl— HI 




117.5 


TT1AA /^in TTIA/^ 

HlOA — LIU — HIOC 


1 AA C 

109.5 


/~\A XT^l 

04 — N2 — 03 




11A CI 

120.52 (11) 


TT1 AT> 1 A TT1 A/~^ 

HlOB — CIO — HIOC 


1 AA C 

109.5 


04 — Jn2 — Clz 




1 1 O /I 1 \ 

118.63 (11) 


C12 — Cli — ciy 


1 AO O C /I A\ 

108.85 (10) 


Oi — N2 — C12 




10A OC 

120.85 (11) 


Clz — Cli — C4 


111 m /■ 1 A\ 
111.9z (lUj 


Cli — Ol — C14 




1 1 A OT /■ 1 A\ 
119.8 / (10) 


Co — CI — C2 — C3 


-0.1 (2) 


C9 — C 1 6 — C 1 7 — C 1 8 




-169.54 (12) 


C7 — CI — C2 — C3 


178.62 (16) 


/^1A /~^10 

C 1 0 — C 1 6 — C 1 7 — C 1 8 




69.75 (15) 


C 1 — Cz — C J — C4 


-1.1 (2) 


/^IC /^IT /^io 

C15 — C16 — CI / — C18 




—50.56 (15) 


L,2 — C3 — C4 — C5 


1 DC / 1 A\ 

1.85 (19) 


C16 — C17 — CI 8 — 02 




—157.41 (li) 


C2 — C3 — C4 — C 1 1 


1 1 "7 TO /I 

-177.78 (12) 


C16 — C17 — C18 — CI 9 




24.66 (17) 


C3 — C4 — C5 — Co 


1 "7^/1 A\ 

— l.io (19) 


Ol — C14 — C19 — CI 8 




176.46 (11) 


/-111 r^A c^c r^/: 

C 1 1 — C4 — CD — Co 


\ no T7 /ITX 

1 /o.z/ (12) 


mn /^io 
C15 — C14 — C19 — CIS 




-5.1 (2) 


A r^c r^£. e~^-\ 

C4 — C5 — Co — C 1 


0.2 (2) 


Ol — C14 — C19 — Cll 




AO /I A\ 

—6.08 (19) 


C2 — CI — Co — C5 


0.6 (2) 


C15 — C14 — CI 9 — Cll 




1 T 1 /■ 1 1 \ 

172.il (12) 


Ll — CI — Co — C5 


1 "70 ^ A /I 

-178.14 (16) 


02 — C 1 8 — C 1 9 — C 1 4 




— 17i.i5 (li) 


CJ — C4 — Cli — C12 


119.44 (li) 


CI / — Clo — C19 — C14 




4.61 (lo) 


C5 — C4 — Cll — C12 


—60.18 (15) 


02 — C 1 8 — C 1 9 — C 1 1 




A A A /ION 

9.09 (18) 


C3 — C4 — Cll — C19 


11A /I'lX 

-119.52 (12) 


C 1 7 — C 1 8 — C 1 9 — C 1 1 




-172.94 (11) 


A /~*1A 

C 5 — C4 — C 1 1 — C 1 9 


£Lr\ ozr / 1 /I \ 

60.86 (14) 


C 1 2 — C 1 1 — C 1 y — C 1 4 




1 O A /I ^\ 

18.29 (16) 


r^\c\ XT'*) 
C19 — Cll — C12 — JNz 


166.69 (10) 


C4 — C 1 1 — C 1 y — C 1 4 




— 104.58 (li) 


C4 — C 11 — CI 2 — N 2 


-71.68 (li) 


C12 — Cll — C19 — CI 8 




-164.25 (10) 


C19 — Cll — C12 — C13 


1 o '1 A /I /:r\ 

—18.20 (16) 


C4 — Cll — C19 — CI 8 




O O / 1 \ 

72.88 (li) 


C4 — Cll — Clz — Cli 


103.42 (13) 


Ol — Cli — Nl — C8 




1 nr\ / 1 o\ 

1.70 (18) 


JNz — Clz — Cli — JN 1 


0.7 (2) 


Clz — Cli — Nl — Co 




— 1 /o.zl (li) 


Cll — C12 — Cli — Nl 


1^7/1 "^/T /l-^X 

-174.26 (12) 


C 1 3 — C 1 2 — N2 — 04 




1 TA A yl / 1 1 \ 

179.94 (11) 


N2 — C12 — Cli — Ol 


1 T A 1 A /■ 1 1 \ 

-179.19 (11) 


Cll — C 1 2 — N 2 — 04 




-4.82 (16) 


nil fio c^'^ ni 

V 1 — iz — u — \j i 




i J 1 Z INZ KJJ 




U. i J V A OJ 


C19— C14— C15— C16 


-23.05 (19) 


Cll— C12— N2— 03 




175.40(11) 


Ol— C14— C15— C16 


155.49 (11) 


Nl— C13— 01— C14 




-170.87 (11) 


C14— C15— C16— C17 


48.46 (15) 


C12— C13— 01— C14 




9.05 (17) 


C14— C15— C16— C9 


167.81 (12) 


C19— C14— 01— C13 




-9.14(18) 


C14— C15— C16— CIO 


-71.80(15) 


C15— C14— 01— Cli 




172.26(11) 


Hydrogen-bond geometry (A, °) 


D—n-A 


D—n 




D-A 


D—a-A 


Nl— Hl-Oi 


0.86 


1.98 


2.6024 (15) 


129 


C5— H5-03' 


0.93 


2.58 


3.0685 (17) 


113 


CIO— H10^"O4« 


0.96 


2.54 


3.4335 (19) 


154 
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Symmetry codes: (i) -x+l, -y, -z+1; (ii) -x, -z+\l2. 
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